The role of brain noradrenergic system in the regulation of liver cytochrome P450 expression.
The aim of the present study was to examine the effect of the brain noradrenergic system on the expression of cytochrome P450 in the liver. The experiment was carried out on male Wistar rats. Intracerebroventricular injection of the noradrenergic neurotoxin DSP-4 diminished noradrenaline level in the brain. Simultaneously, significant decreases in the serum concentration of the growth hormone, testosterone and the thyroid hormone thyroxine, as well as an increase in corticosterone level were observed. The concentrations of triiodothyronine and the cytokines interleukine 2 (IL-2) and 6 (IL-6) were not changed by DSP-4. The neurotoxin produced complex changes in the functioning of cytochrome P450. Significant decreases in the activity of liver CYP2C11 (measured as a rate of the 2α- and 16α-hydroxylation of testosterone) and CYP3A (measured as a rate of the 2β- and 6β-hydroxylation of testosterone) were found. In contrast, the activity of CYP1A (measured as a rate of caffeine metabolism) rose, while that of CYP2A (measured as a rate of the 7α-hydroxylation of testosterone), CYP2C6 (measured as a rate of the 7-hydroxylation of warfarin) and CYP2D (the 1'-hydroxylation of bufuralol) remained unchanged. The changes in the activity of CYP1A, CYP2C11 and CYP3A correlated positively with those in CYP protein levels and with the CYP mRNA levels of CYP1A1, CYP2C11 and CYP3A1/2 genes, respectively. The obtained results indicate an important role of the brain noradrenergic system in the neuroendocrine regulation of liver cytochrome P450 expression, which may be of significance in pathological states involving this system, or during pharmacotherapy with drugs affecting noradrenergic transmission.